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(54) CATALYTIC BURNER 

(57) Abstract 

PURPOSE: To provide a catalytic burner which 

: enables fuel to effect safe and efficient 
oxidizing reaction even under a wide range of 

'air-fuel ratio, and makes exhaust* gas clean, 
by a method wherein an oxidizing " catalyst is 

"located on the upperstream side of a 
premixture flow end a . honeycomb type 
shielding . plate made of a heat-resisting 
porous ceramic is situated on the downstream 

'side. 

CONSTITUTION: In a catalytic burner In which 
a catalyst 12 carriers one or more types of 
transition-metallic oxides, such as Ni, Co, 
Fe, Cr t an a earner, a honeycornb type 
shielding .plate 13, installed at an interval 
ahead of the catalyst- 12, he ated by a 
radiant__he^ from the catalyst 12 ancL la 

simultaneously^ „h e ?ted. by— a ,_j^mb«si3on 

exhaus^gas flow, resulting in an increase in 
temperature to • about 80pWl,200*C. 
Thereafter, the catalyst 12 is reversely 
heated by a radiant heat from the honeycomb 



type shielding plate 13| and thereby the outer 
periphery and the front part of the catalyst 
12 - also hold activating temperature uniformly. 
Thus, premixtura gas is perfectly oxidized on 
8>e catalyst 12, and a combustion condition is 
etablized. 
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SS9-176509A 
SPECIFICATION 

1. TITLE OF THK IHVEHTION 

A catalyst combustor 

2. WHAT IS CLAXKBD IS; 

I* A catalyst oombustor ccmprioingt 

a catalytic medium carrying a» oxidation catalyst 
disposed in the upstream side along a flow of prefixed 
gas containing a gaseous fuel or a vaporised liquid fuel 
mixed with a combustion air; and 

a honeyoorab-typ* shield plate wade of b*at-x:e»ietani 
porou* ceramics disposed in the downstream side along 
said flow, said catalytic medium and said honeycomb -type 
shield plate being spaced from each other by a certain 
distance • 

2. A catalyst oowbuator in accordance with claim 1* 

1 
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1„ viioh said catalytic medium comprises a carrier and 
one or mere typc(e> of oxide of transition metal 
.elected fxo» a gronp consisting of Hi. Co. Fe and Cr, 
carried on said carrier. 

A catalyst combustor In accordant with del* 1. 
in which said distance between -aid honeycomb shield and 
eaid catalytic medium i* set to a certain distance so 
that a temperature o* said Honeycomb type shield plate 
can be held In a range of BOO to I200ti. 

3. DETAILED DESCRIPTION OT IHB IMVfflWIOH 
rieid ©« the invention 

The present invention relate* to a cotelyst 
compter, in which a variety type of gaseous fool or a 
vaporised liquid fuel is premie* ^th a combustion air 
.nd then supplied over a catalytic medium so a* to 
Induce an oxidation reaction over a surf ace thereof to 
thereby generate neat, which will be in turn vtllixed. 

Configuration of prior art example and problems 

associated, therewith 

A catalyst combustor according to the prior art 
comprises, as shown in ^9- ft catalytic medium 2 

.imply disposed within a combustion cylinder 1. 1* which 
the catalytic medium 2 is exposed to a cooling effect 
from its oontact with the combustion cylinder a as well 
as with the extern*! air. resultahtly developing a low 



ST 'd 



, Stnt:(ss-UjUj) NOIlVWna . W02 589 WQ\SO . 90C6CZ8:SINa . 0/t-JUXd3-OldSn:iiAS . [atuu WBiiAbq aiajsea] wv Oltti:/ tOOZ/Zltt IVOAOd . ZG/Sl 3S>Vd 



YUASA AHO HARA ^ 3591 P. 4/23 



temperature region with a temperature lower than an 
gating temperature la an cute* periphery and a front 
face of the catalytic cxadiu* 2. Accordingly, the prior 
art catalyst con.bu.tor has a drawback that « premie* 
9a8 pen-ing through said low temperature region is 
likely to bur* incompletely and consequently exhausted 
as unbumed gas containing CO and bo on. This trend 
could be observed significant especially with a hi* 
excea* air ratio in a lew combustion volume zona. 

OD3*ct of the invention 

The present invention is made to solve the above 
problem* associated with the prior art. and an object 
thereof is to provide a catalyst combustor enabling a 
stable and efficient oxidation reaction of a fuel 
catalytic medium even under a wide range ot alr-fuel 
ratio, while producing a clean emission gas. 
configuration of the invention 

To accompli** the above object, the present 
invention provides a catalyst combustor comprising a 
ootalytic medium carrying an oxidation catalyet disposed 
the upstream aide along a flow of prefixed ga«. and a 
noneyeomb-type shield plate made of heat-resistant 
porous ceramics disposed in the downstream side along 
said flow. Owing to this configuration, sine* the 
honeycomb-typa shield plata la exposed to a radiation 
neat from the catalytic medium in burning state and also 
boated by an exhaust gas flow from combusting, a 
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t^ntw M the honeycomb-type shield plate rises up 
to a ra*ge of BOO to 1200T3. At tble point Of time, the 
catalytic medium Is exposed to the radiation heat 
inversely froia the heated honeycomb -type shield plate, 
and so the activate temperature can be retained even 
to an outer periphery as well as m a front race of the 
catalytic medium without subject to any cooling effect. 
Accordingly, the premised gas is sub 3 ect to e complete 
oxidation effect from the catalytic medium held at the 
activating temperature and consequently can b« exhausted 
„ a olean emission gas. As described above, the 
configuration according to the pxe.ent invention enables 
the a table combustion to be carried out even with a 
higher air-fuel ratio than in the conventional manner 
„d thue the combustible range and therefore the TOR to 
be extended. 

Deaeeiptlon of the embodiments 

The present invention will now be described with 
Terence to Fig. 2 illustratively .howlng an embodiment 
of a catalyst aombustor aooordinw to the present 
invention . 

A resistor plate 3 made of wire net ox punching 
metal la installed in a vaporization and prefixing 
cylinder 4. having a sheathed heater embedded therein, 
and the vaporization and premising cylinder 4 in Its 
rear portion is connected with a stationery »l*te 7 
uaving an air hole 6 in a central region thereof. On the 
other hand, a blowout plate 9 having a number of blowout 
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hole* 8 i* mounted on a front portion of to© 
vaporisation and premising cylinder 4 so a« to form aa 
integrated single wit therewith, and further a 
cylindrical combustion cylinder 10 made of heat- 
ro6 l*tant metal is connected to the front portion of the 
vaporisation ana premising cylinder 4. in the combustion 
cylinder 10 is Installed a back fire preventive plate il. 
a catalytic median 12. and a honeycomb- type shield plate 
13 according, to the present invention, all of which are 
disposed in the above sequence in the forward direction 
with reapeet to the combustion cylinder 10. Further, an 
ignition plug 14 ia arranged immediately in front of tbe 
blowout plate 9. which is penetrating through a vail of 
the co-bastion cylinder 10- on the other nand, e tip 
portion of a shaft 15 directed Into the vaporization and 
premixing cylinder 4 is connected with a truncated cone 
16 with * larger diameter directed forward, a rotary 
die* 17. and a nixing disk with a snail Stirling blade 
attached in its circumferential edge, all of which ere 
securely arranged in thin sequence. Furthermore, an oil 
feed pipe 19 is arranged such that a front end thereof 
is open toward the lateral surface of tfce cone 16. 

An operation of tbe embodiment according to the 
above oonf iguratlon will now be described. 

After the sheatned heater 3 has been turned on and 
when the temperature in the aidewall of tbe vaporization 
and premixing cylinder 4 has reached a predetermined 
temperature., then a fen and an electromagnetic pump 
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(either of than not shown) are turned on to thereby 
initiate the supply of air awl liquid fuel. The liquid 
fuel is fed onto the cone 16 to the revolving state by 
the oil feed pipe 19. and flows along the tapered 
surface of the cone 16 up to the rotary die* 17, where 
it flies oireumf erentlally as fine particles with the 
aid of tne turning force to impinge opon the sidewell of 
the vaporization and premising cylinder 4 and evaporate 
Immediately. On the other hand, the air that has been 
introduced Dy the fan is fed into the vaporization and 
premising cylinder 4 through the air hole 6 and mixed 
evenly with tne liquid fuel vaporized by the mixing di«)c 
IB thus to form a premised gas. *he premixed gas is 
ignited at a point where it has Just passed through the 
tolowout plete 9 by the ignition plug 14 sparking through 
the oleetric power supply. Onfler this condition, the 
premixed gas receives the radiation heat from the flame 
and the heat transfer from the conbuation cylinder 10. 
and reaches an activating temperature in the catalytic 
medium 13. Subsequently, when the supply of the fuel ie 
once stopped to cease the flame followed by the re- 
starting Of the fuel supply, the premised ges starts to 
make a f latne-lese combustion without forming any flame 
on the catalytic medium 12 held in the activating 
temperature. At this time, the honeycomb -type shield 
plate 13 located in rront of the catalytic medium 12 la 
exposed to the radiation heat from the catalytic medium 
12 and also heated by an exhaust gas flow from the 
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combustion, and the temperature of the honeycomb- type 
shield plate 13 rises up to a range of 600 to MOOt. 
Mrter that, since the catalytic medium 12 receives the 
relation heat inversely from the honeycomb-type shield 
plate 13. the outer periphery and the front surface of 
the catalytic medium 12 also can be held uniformly in 
the activating temperature. Therefore, the premised gas 
can be completely o*idl*ed on the catalytic medium 12 to 
provide a stable condition of combustion. 

in order to provide data demonstrating the effect 
from the catalyst combuetor of the present invention. 
Fig. 3 shows a difference in combustion characteristic 
uetweon au application usino the prior art sample shown 
in Pig. 1 ana an application using the embodiment of the 
present Invention shown in Pig. 2. It 16 to be noted 
that both the priox art example end the embodiment o£ 
the present invention used for the evaluation had the 
same specification except that the embodiment of the 
present invention employed tbe Honeycomb -type shield 
plate 13. zro, was employed as a base material for both 
of the catalytic medium 12 and the honeycomb shield 
plate 13. the oxidation catalyst of HiO was carried on 
the catalytio medium 12 by some percent, and the 
kerosene was used as a fuel, in Flo. 3. curves indicated 
D y blaole dots represent the present Invention, while 
curves indicated by white dots represent the prior art 
example, wherein each of the upper curves is indicative 
of a combustion upper limit and each of the lower curves 
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is indicative o£ a combustion lower li*±*. *»» 
combustion upper limit defines suoh * limit in CO a 
concentration in whioh if the air volume 1. reduced to 
increase the CO, concentration, the flame is fori** 
behind the ba<* fire preventive plate 11 and resultantly 
the flame-less oombustion is no "ore attainable (i.e., 
the back fire limit), while the combustion lower limit 
define, such a li«lt in CO, concentration in Which if the 
air volume is increased to reduce the CO, concentration. 
CO begins to be generated in the emission gas (i.e., the 
blow-o« limit), wherein a combustion range is defied 
by a difference between said two limits. 

It is seen from Flo. 3 that the combustion lower 
limit is found in e higher position for the prior art 
example end this trend is obeerved significant 
especially in the lower combustion volume seno- TWs 
indicate* that the combustion with a higher air-fuel 
ratio is extremely unstable, in contrast to this, the 
embodiment of the present invention holds a relatively 
atable combuetien range (3.0-3.9 vol*) over a combustion 
volume of 800 to 3200 Kcal/h, proving that the 
considerably stable combustion is attainable even with 
th« high air-fuel ratio, as compared to the prior art 
example • 

Effect of the invention 

According to a catalyst combustor of the present 
invention, the below-listed effects could be obtained. 

(1) owing to a configuration of a catalyst oombustor 

8 
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in vine* a catalytic medium carrying an oxidation 
catalyst is dispoaed in the opetream aide along a 
premixed gas flow and a honeycomb -type shield plate made 
of heat-resistant porous ceramios is disposed in the 
downstream side along said flow with a obtain interval 
therebetween, the honeycomb -type shield plate takes a 
role of heat-retention plate to hold the entire 
catalytic medium at an activating temperature, and so 
the premised gas can be completely oxidized and clean 
emission gas can be obtained. 

(2) owing to the above designated configuration, a 
stable combustion is made possible even in the low 
oombnation volume zone with a higher air-fuel ratio than 
in the prior art. conse<iueotly enabling a wider 
combustion width to be obtained. 

4. DSfiCRXPTIOK OP THB DRAWINGS 

Pig. 1 is a longitudinal section view of a catalyst 
coznbustor aooording to the prior arty 

Fig. 2 is a longitudinal section view of one 
embodiment of a catalyat combuetor according to the 
. present invention; and 

Fig. 3 shows a comparison of effect between the 
prior art example and the embodiment of the present 
invention, 

wherein reference numeral 12 designates a catalytic 
medium and 13 designates a honeycomb- typo shield piste. 
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TRANSPLATtON OF TH2 WORDS IH THE DRAWING 
iFig. 3] 

CO t fiS: C0 3 concentration 
*Tifi&#eST Kerosene combustion, volume 
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